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Effects of Storage Temperature, Set Size, and Planting 
Time on the Bolting of Onions Grown from Sets 
INTRODUCTION 
During the past thirty years there has been a dis¬ 
tinct change in the method of producing the commercial onion 
crop in the Connecticut Valley area. In 1920 approximately 
ninety percent of the onion crop was produced direotly from 
seed (2), but certain insects and diseases reduced yields to 
such an extent that now approximately ninety percent of the 
crop is produced from sets. The major reasons for this change 
in the method of production of the onion crop are: the crop 
requires a shorter growing season when grown from sets than 
when grown from seed, and there is a greater assurance of 
harvesting a good crop by avoiding attacks of thrips and the 
often disastrous “blast" and mildew diseases that frequently 
greatly reduce the yield of the crops produced from seed. 
Onion sets are small bulbs produced from seed which 
is sown very thickly at a rate of about sixty pounds of seed 
to the acre. This method of planting stunts the growth of 
the onion plant and provides the grower with a small mature 
bulb or set. The sets are pulled and then dried in shallow 
trays in the field. When dry they are moved into a common 
farm storage for the winter. The sets are screened for size 
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in the spring before planting. 
The change In the method of production of the onion 
crop has not proved to be a panacea from losses caused by 
insects and diseases in the onion crop grown from seed, but 
• 
these losses have been greatly reduced. Some other factors 
have also contributed to a reduced yield when the fields have 
been planted with sets. One of the more important of these 
factors has been "bolting" or seed-stalk formation. The for¬ 
mation of a seed-stalk results in an onion of low quality, 
long, and bottle-necked, which is undesirable for market. In 
some years the loss caused by bolting is as high as twenty to 
twenty-five percent of the estimated yield. During the 
summer of 1953 a count was made of 2000 onion plants in a 
local commercial field of thirty acres which had been planted 
with sets. It was found that thirteen and one-half percent 
of the plants had bolted. In this case the grower estimated 
that the loss involved totaled approximately $50 per acre. 
Many onion growers make a praotice of going through the 
fields and snipping off the buds before they are fully formed 
because it Is felt that this reduces the number of thick- 
necked, undesirable bulbs. In many cases two or more trips 
through the field are necessary in order to snip off all the 
buds. 
With the increase in acreage of the onion crop pro¬ 
duced from sets, the loss caused by bolting has increased in 
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importance. As bolting is now a serious problem, it seemed 
advisable to attempt to find a means whereby bolting could be 
inhibited or, preferably eliminated. To test a method used 
in Europe (1,26) where sets are stored at high temperature to 
control bolting, the work described in this paper was initi¬ 
ated in February, 1953* 
REVIEW OF LITERATURE 
« 
A review of United States* literature shows that 
very little work has been done for the prevention of bolting 
in onions grown from sets. A review of European literature 
shows that one of their purposes has been to perfect a method 
of storage which affects the sets so they do not bolt after 
planting. The temperature during the storage period between 
harvesting and planting of the sets has been found to be of 
prime Importance. 
Temperature Effects 
In 1927# H. A. Jones (15) in working to find the 
influence of storage temperature on seed production, sub¬ 
jected mother-bulbs to storage temperatures of 3*5# 7.5, 
11-12, 16-22, and 30 degrees centigrade. He found that the 
sets which had been stored at 30 degrees centigrade (a) pro¬ 
duced the fewest seed-stalks, (b) showed a delay in time of 
flower opening, (o) produced a higher yield, (d) showed an 
increase in the number of bulbs formed, and (e) gave a 
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smaller seed yield. 
Blaauw et al. (3) carried on an experiment in which 
onion sets were stored from August until the following March 
at temperatures ranging from 5 to 28 degrees centigrade. In 
the middle of March the temperature treatments were termi¬ 
nated and all sets were stored at 9 degrees centigrade until 
they were planted in the field in April. The results showed 
that to prevent flower stalks, onion sets must be stored at 
23 to 28 degrees centigrade. By July 20 the sets which had 
been stored at 23 degrees centigrade had produced four per¬ 
cent seed-stalks, while the sets which had been stored at 28 
degrees centigrade produced only one-half of 1 percent seed- 
stalks* 
Thompson and Smith (25) stated that as a high 
temperature resulted in withering and loss, the best temper¬ 
ature for storage was 0 degrees centigrade. Later work by 
Blaauw et al. (4) showed that contrary to the work done by 
Thompson and Smith (25) neither minus one degree nor plus two 
degrees centigrade were suitable for storage, the resulting 
number of seed-stalks being too high and the yield of non¬ 
flowering bulbs less than with 23 to 28 degrees centigrade. 
Heath (8) agreed with Thompson and Smith (25) that 
high temperature storage lead to loss in weight of the onion 
sets and also a high mortality, due to growth and dessication 
during their storage. 
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Blaauw et al. (4) also found that a combination of 
different temperatures for different periods of time In 
storage gave as good results as 23 to 26> degrees centigrade 
during the whole storage period. 
Boswell (5) found that storage of onion bulbs for 
six months at 32 degrees Fahrenheit followed by six weeks at 
50 degrees Fahrenheit caused a more rapid growth than did 
full time storage at 50 degrees Fahrenheit. He also found 
that storage at 32 degrees Fahrenheit stimulated leaf growth 
under field conditions and that there was less inhibition of 
floral development from six months than from storage for 
eight months at this temperature. 
Storage of sets for 22 weeks during the winter at 
30 degrees centigrade was found by Heath (£) to practically 
eliminate bolting the following season; storage of the sets 
for the first eight weeks of storage at 30 degrees centigrade 
reduced bolting, while storage at 30 degrees centigrade for 
the last eight weeks of storage was much less effective in 
reducing bolting. In Denmark, however, it is common practice 
to subject the onion sets to a high storage temperature only 
during the last eight weeks of storage (1). Heath (S) also 
found that cold storage (0 degrees centigrade) throughout the 
storage period (22 weeks) or for the first eight weeks of 
storage considerably reduced subsequent bolting, while cold 
storage for the last eight weeks of storage tended toward an 
increase in bolting. 
The same author in a later investigation (9) found 
that flowering of onion plants was greatly reduced or com¬ 
pletely inhibited by subjecting the plants to high tempera¬ 
tures either (a) during the whole period of growth from seed 
to set, or (b) during the first part or whole of storage of 
the sets, or (c) throughout the second season of growth from 
set to mature onion bulb. 
Further results obtained by Heath (9) showed that 
unless a very high temperature (35 degrees centigrade) is 
reached, heat storage restricted to the last part of the 
dormant period of the onion set may delay but not reduce 
subsequent flowering. Onion sets subjected to cold storage 
(0 degrees centigrade) throughout the storage period or for 
the first part of it reduced bolting. Subjecting onion sets 
to 0 degrees centigrade storage for the last part of the 
storage period tended to Increase bolting. At any other 
stage in the life cycle of the onion plant, bolting is ap¬ 
parently favored by a medium temperature (10 to 20 degrees 
centigrade). 
Heath and Holdsworth (10) confirmed Heath’s (9) 
conclusions by finding that onion plants grown at high 
temperature in either long or short day lengths showed no 
signs of inflorescence development but remained in a vege¬ 
tative condition. 
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Heath et al. (12) offered further confirmation that 
storage of onion sets at a high temperature (24 degrees centi¬ 
grade) considerably reduced bolting while storage of onion 
sets at 0 degrees centigrade had no significant effect on the 
amount of subsequent bolting. 
Heath and Mather (13) in studying the initiation of 
flower primordia in onions in relation to temperature, found 
that high temperature (30 degrees centigrade) throughout the 
storage period (22 weeks) not only inhibited inflorescence 
initiation during storage, but also exerted a remarkable 
after-effect in preventing such initiation during the follow¬ 
ing season's growth. High temperature during the first eight 
weeks of the storage period also exerted an after-effect on 
the sets in delaying and greatly reducing inflorescence 
initiation and flowering. High temperature for the last 
eight weeks of storage, although it delayed initiation and 
flowering to some extent was found to be much less effective. 
Jones et al. (17) worked in California with onion 
plants grown from seed sown in late August and seedlings 
transplanted in late November and December. They found that 
following a cool fall and a warm spring there was very little 
bolting; whereas following a warm fall and a cool spring the 
percentage of bolting was high. 
Woodbury (28>) found that onion plants kept at a low 
temperature until floral Initiation had taken place and then 
moved to 7° to &) degree Fahrenheit storage produced no 
flower stalks. Examination of some of the plants revealed 
that the primordla were permanently injured, a finding which 
was supported by the fact that no seed-stalks developed when 
plants from the same group were returned to a cooler house. 
Miller (22) in interpreting the result of high 
temperature (65 to 70 degrees Fahrenheit) on the type of 
growth of the onion plant stated that the manner of repro¬ 
duction of the onion plant is changed from seed to that of a 
vegetative multiplier. 
Heath and Holdsworth (11) offered the observation 
that since progressive decrease in flowering resulted as 
storage temperature was increased and since larger sets 
needed a higher storage temperature to control bolting, the 
high temperature had a quantitative rather than a qualitative 
effect. 
Jones et al. (17) stated that lines of onions have 
been isolated that are much less prone to bolt than the 
parental varieties. Ferguson (7) also reported that field 
selections of early maturing bulbs over many years by local 
farmers in Australia produced non-bolting strains which may 
be planted with safety in early April. 
Planting Time 
Time of planting has been Investigated to determine 
Its effect on the resulting onion plant. Holdsworth (14) 
found that the highest yields resulted from the earlier 
plantings of sets. Later plantings reduced the yields and 
also the percentage of bolting. Lloyd (20) found that larger 
yields were realized from early plantings of sets than from 
late plantings. He also stated that the bulb size was larger 
from the early plantings than from the late plantings. 
Position 
Landau (19) noticed during a fertilizer experiment 
on onions that bolting occurred more frequently on the pe¬ 
riphery of the plot. Results of his Investigation showed 
that the percentage of bolting was significantly lower In the 
center than at the edges of the plot. He stated that ap¬ 
parently the onion plant responds to an increased rate of 
photo-synthesis with a greater readiness for flower formation. 
Size of Set 
In addition to temperature, the size of the set is 
of Importance in the tendency for the resulting plant to bolt. 
In Denmark, the growth of the plant Is stopped when the sets 
reach 1 1/2 to 2 centimeters in diameter (1). Beaumont et al. 
(2) stated that sets below 3/4H in diameter developed a small 
percentage of seeders while sets larger than 3/4* in diameter 
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developed over 10 percent of seeders. These workers also 
found that greater yields were obtained from large sets 
(3/4tt to 1*) than from smaller sets, but because of seed- 
stalks and split bulbs, the quality was impaired. Blaauw et 
al. (4) were in agreement and stated that the smaller sized 
onion sets produced a somewhat lower yield than the larger 
sets, but the disadvantage of using larger sized sets is that 
the percentage of seed-stalks Increased with the size of the 
sets. Heath (&) also found that large sets have a greater 
tendency to bolt than smaller sets. Thompson (24) agreed 
that larger sets produced a larger yield than medium or small 
sets. Thompson and Smith (25) have shown that large sets 
produce a greater yield, more seed-stalks, and more split 
bulbs than do the smaller sets. In the minority was 
Holdsworth (14) who found that yields from large and small 
sets were similar. 
The number of single bulbs found in a planting 
varies with the amount of splitting which occurs upon further 
growth of the sets after they are planted. McClelland (21) 
found that the tendency of the onion to split into two or 
more individuals was a varietal characteristic. Roberts (23) 
later found that the size of the onion set varied directly 
with the number of its centers. Along a different line 
Wilson (27) working with the Spanish type onion grown from 
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seed sown in the field, demonstrated that the production of 
double onions is influenced by the spacing of the plants in 
the row. As the distance was increased from 2H to 10M (2H 
intervals between plants) the percentage of doubling of the 
onions was Increased. 
Loss in Storage 
The percentage of set loss during storage varies 
with the temperature of the storage and the length of the 
storage period. Boswell (5) found that early maturing varie¬ 
ties of onions started growth in storage less readily than 
late maturing varieties. As a direct result, the losses from 
decay were less in the early maturing varieties than from the 
late maturing varieties. By investigating various storage 
temperatures, Boswell determined that storage at a tempera¬ 
ture near the freezing point, but which did not freeze the 
bulbs, reduced the losses from growth and decay during storage 
to a minimum. Thompson and Smith (25) suggested that the 
best over-all temperature for the storage of onion sets would 
be 30 degrees Fahrenheit, as the higher temperatures resulted 
in withering and a greater loss. Wright et al. (29) found 
that temperature rather than humidity seemed to be the con¬ 
trolling factor of sprouting of sets in storage. Hooting 
increased with both temperature and humidity increase, while 
deoay showed little response to either temperature or humidity 
variation. 
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MATERIALS AND METHODS 
On February 12, 1953* nine bushels of ungraded 
Ebenezer onion sets were obtained from a local grower. These 
sets had been stored in a common farm storage since harvest. 
Before storage temperature treatment was started, the sets 
were sorted into the following sizes: 1/2", 3/4“, lrt and 
1 1/4** in diameter, eaoh size varied by + l/l6M. 
The soil type was a Scarborough very fine sandy 
loam, with a pH of about 6, which had been planted to sweet 
corn in 1952. oorn stubble was plowed under in the fall 
of 1952 and the field left fallow over the winter. In the 
spring of 1953 a 5-10-10 fertilizer at the rate of 2000 
pounds per acre was broadcast on the experimental area. Then 
the soil was disked and smoothed with a Meeker harrow Just 
prior to planting time which varied with different experi¬ 
ments. On June 1, 1953 the plants were side dressed with 
5-10-10 fertilizer at the rate of 1250 pounds per acre, and 
on June 17, 1953 a side dressing of Nitrate of Soda at the 
rate of 95° pounds per acre was applied. 
All plots were sprayed with a mixture of Dieldrin 
and D1thane for thrip and mildew control at approximately ten 
day Intervals, beginning June 19, and continuing until 
harvest. 
Similar cultivation and weeding practices were 
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given to all plots during the growing season. 
The bulbs under consideration were harvested and 
data recorded when approximately 75 percent of the leaves on 
all plots had fallen. 
The Investigation was divided into four sections. 
The treatments consisted of subjecting onion sets of each 
size to a temperature of S6 degrees Fahrenheit for 5, 7, and 
9 weeks respectively prior to planting in the field as com¬ 
pared with similar sets of each size placed in a temperature 
of 32 degrees Fahrenheit for 9 weeks prior to planting. 
Experiment I 
It is well known that larger sets give larger 
yields (2, 4, 14, 24, 25), and also that they produce plants 
that bolt to a greater extent (2, 4, S, 12, 25). Because of 
this fact, the first experiment contained only 1 1/4 M 
( + 1/16**) size sets to insure as large a bolting potential as 
possible. The temperature treatment consisted of subjecting 
three groups of sets of 200 each, to periods of 5# 7, and 9 
weeks respectively at S6 degrees Fahrenheit as compared with 
a group of 200 sets which was held at 32 degrees Fahrenheit 
storage temperature. These sets were planted in the field 
April 24, 1953 in groups of 5° a Latin Square experimental 
field design of four treatments and four replications. 
Planting distance in the row was 3 inches, with 15 inches 
between rows. Appropriate guard rows were used. 
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Experlment II 
Treatment, set size, and planting design for this 
experiment were similar to Experiment I except that planting 
was delayed until May 14, 1953# three weeks later than 
Experiment I. 
Experiment III 
Treatments for this experiment included set sizes 
of 1/2*, 3/4" and ltt, (+ l/l6tt), in groups of 100, which were 
subjected to temperatures of J2 and £6 degrees Fahrenheit* 
The six treatments were replicated five times in a Randomized 
Block experimental field design. The sets were planted in 
the field on April 24, 1953* Planting distance in the row 
was 2M, with 15* between rows. Appropriate guard rows were 
used. 
Experiment IV 
This experiment consisted of a block of 1" sets. 
These had been stored at 32 degrees Fahrenheit for nine weeks 
prior to planting in the field on April 24, 1953* Yields 
were taken and analyzed in the following categories: 
(a) single bulbs whioh did not bolt, (b) single bulbs which 
bolted, and (c) single bulbs whioh bolted and had the buds 
clipped off. 
The data from Experiments I, II, and III were com¬ 
puted by the Analysis of Variance method. Where data were 
taken in percentages, computations were carried out using 
angle transformations of the percentages. The test for sig¬ 
nificance among the differences displayed in Experiment IV 
was computed by the tt H test. 
RESULTS 
Storing sets at a high temperature (S6 degrees 
Fahrenheit) resulted in a greater loss of sets from desic¬ 
cation and growth than did storing sets at a low temperature 
(32 degrees Fahrenheit). Of the 1025 3/4w sets which were 
placed in storage February 20, 305 of them, or 30 percent, 
were lost by April 24. A smaller loss resulted from a 
shorter period of storage. Seventy-seven sets, or 16 per¬ 
cent, were lost of the 4*50 1-1/4H sets placed in storage on 
March 6, while only 12 sets or 2.4 percent were lost of the 
500 1-1/4m sets placed in storage on March 30. Of the total 
number of sets stored at 32 degrees Fahrenheit a loss of 
less than 1 percent occurred. 
The 1M and 3/^" sets stored for 9 weeks at 66 
degrees Fahrenheit bolted three weeks later than the 1* sets, 
and at the same time as the J/K* sets stored for 9 weeks at 
32 degrees Fahrenheit (see Table I, Experiment II). In 
Experiment III (Table I) the time and amount of bolting was 
Influenced to such an extent by late planting that the affect 
of the heat treatment could not be distinguished. As indi¬ 
cated by the earlier bolting, subjecting sets to a storage 
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temperature of $6 degrees Fahrenheit for 9 weeks did not 
affeot the 1 1/4H sets as greatly as it did the 1M and 3/4H 
sets. 
Experiment I 
Table II shows that subjecting 1 1/4" sets to a 
temperature of £6 degrees Fahrenheit significantly reduces 
bolting. (See Plate I.) The difference in bolting between 
the sets which had been subjected to 9 weeks of storage at 
66 degrees Fahrenheit and both the 5 weeks of storage at 66 
degrees Fahrenheit and 9 weeks of storage at 32 degrees 
Fahrenheit was significant at the one percent level, but the 
difference In bolting between the 9 and 7 weeks of storage at 
66 degrees Fahrenheit was not significant. Sets subjected to 
7 weeks of storage at 66 degrees Fahrenheit bolted signifi¬ 
cantly less than did both the 5 weeks of storage at 6b 
degrees Fahrenheit and 9 weeks of storage at degrees 
Fahrenheit. 
In regards to total yield, the difference between 
the high temperature treated sets and the low temperature 
treated sets was significant at the one percent level. The 
difference in total yield between the sets stored for 9 weeks 
at 66 degrees Fahrenheit and the sets stored for 5 weeks at 
66 degrees Fahrenheit was significant at the one percent 
level. There was significance at the 5 percent level in 
total yield between the sets stored for 7 weeks at 66 degrees 
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Fahrenheit and the sets stored for 5 weeks at 36 degrees 
Fahrenheit. 
The X 1/4° sets which had been stored for 9 weeks 
at 36 degrees Fahrenheit and similar sets stored for 9 weeks 
at 32 degrees Fahrenheit showed a significant difference in 
bulb splitting at the five percent level# and very nearly 
reached significance at the one percent level. (See Plates 
Ila and lib.) The tendency for the high temperature storage 
to cause more splitting is shown in both the 5 and 9 weeks 
storage at 36 degrees Fahrenheit but there is no significant 
difference in percentage of splitting between the 7 weeks 
storage at 36 degrees Fahrenheit and the 9 weeks storage at 
32 degrees Fahrenheit. 
Experiment II 
Referring to Table III, the later planting shows a 
large reduction in the percentage of bolting as compared with 
the earlier planting (Table II). Sets which had been stored 
for 9 weeks at 36 degrees Fahrenheit in the early planting 
bolted 13.6 percent as compared to similarly treated sets of 
the later planting which bolted .65 percent. The difference 
between the percentage of bolting of those sets from both 
plantings which had been stored at 32 degrees Fahrenheit was 
3.7 percent. 
Total yield was raised slightly by later planting 
of the sets except for those sets stored for 9 weeks at 36 
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degrees Fahrenheit in whloh the yield was lowered. 
In all oases the yield from the sets subjected to 
the heated storage was significantly greater than the yield 
from sets of respective sizes which had been kept in the cold 
storage. The difference in yield of bulbs from sets from 
both the 5 &nd 7 weeks storage at S6 degrees Fahrenheit and 
those sets which had been stored for 9 weeks at 32 degrees 
Fahrenheit was significant at the one percent level. Ex¬ 
cluding those sets which bolted, there was a highly signifi¬ 
cant difference between the yields from the sets subjected to 
the high temperature treatment and the sets subjected to the 
low temperature treatment. 
The differences displayed in the amount of split¬ 
ting between the treatments were not significant. Splitting 
in the later planting was increased by an average of 2.4-5 
percent. 
Experiment III 
Set size has a profound effect on subsequent bolt¬ 
ing (2, 4, g, 12, 14, 24, 25). As shown in Table IV, the 
1/2w sets from neither treatment bolted, and there was no 
significant difference between the percentages of bolting 
from the 3/4* sets in either treatment. The 1" sets which 
had been subjected to the heat treatment bolted 6.79 percent 
whereas similar sets which had been subjected to the cold 
treatment bolted 43.36 percent. Subjecting sets to 32 
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degrees Fahrenheit for 9 weeks produced a significantly 
greater percentage of bolting than the sets stored at 
degrees for 9 weeks. 
The difference in yield between the 1“ and 1/2M 
sets, as well as the 3/^w and 1/2“ sets, was highly signifi¬ 
cant within both temperature treatments. The 1H sets from 
the heat treatment produced a significantly greater yield 
than those which had been subjected to the cold treatment. 
There was no significant difference in yield from the 3/4“ or 
1/2“ size sets between treatments. 
When the yield of the bolted plants was excluded 
from the total yield, the data shows that the difference in 
yield between the 1“ sets that had been stored at degrees 
Fahrenheit and the yields from all other treatments was high¬ 
ly significant. The 1/2“ sets showed no significant differ¬ 
ence between treatments. The difference in yield between the 
3/4“ size sets and the 1“ size sets which had been stored at 
32 degrees Fahrenheit was highly significant. At the same 
storage temperature, 32 degrees Fahrenheit, the yield of the 
1“ size sets was also lower than the yield of the 1/2“ size 
sets although the difference was not significant. There was 
no significant difference in yield, when bolted plants were 
excluded, between similar sizes of sets from both treatments 
except in the 1“ size where the difference in yield between 
-27- 
the sets from the 36 degrees Fahrenheit storage and the sets 
from the J2 degree Fahrenheit storage was significant at the 
1 percent level. 
The percentage of splitting is shown to be directly 
associated with set size rather than with storage tempera¬ 
ture. With regard to the percentage of single bulbs from 
sets of the same size the difference between treatments was 
not significant except in the 3/^M size where it was highly 
significant. The difference in yield between the single 
bulbs from both the 1/2* and 3/4* size sets and the yield of 
single bulbs from the 1M size sets of both treatments was 
highly significant. The difference in yield of single bulbs 
from 1* sets between those which had been stored at 36 
degrees Fahrenheit and those which had been stored at 32 
degrees Fahrenheit was significant at the five percent level. 
There was no significant difference in the yields of 3/4* 
sets and 1/2* sets between the two treatments. 
The shape Indices of the harvested bulbs were ob¬ 
tained by dividing the equatorial diameter by the polar di¬ 
ameter. There was no significant difference in shape indices 
between the bulbs from the 1* and 3/4* sizes or between the 
bulbs from the 3/4* and 1/2* sizes from the sets stored at 
the 36 degree Fahrenheit temperature. There was a highly 
significant difference in shape indioes between the bulbs 
from the 1“ and 1/2* sizes, however. Of the sets stored at 
32 degrees Fahrenheit, the difference in shape indices 
between the ln and the 1/2" size sets was highly significant. 
There was no significant difference in the shape indices 
between the bulbs from the 1" and the 3/4w size sets. The 
shape indices of the bulbs from 1” and 3/4tt sets which had 
been stored at S>6 degrees Fahrenheit were significantly 
greater than the shape indices of bulbs from similar sized 
sets which had been stored at 32 degrees Fahrenheit. The 
difference in shape indices between bulbs from the 1/2W size 
sets stored at &6 degrees Fahrenheit and the bulbs from simi¬ 
lar sized sets stored at 32 degrees Fahrenheit was signifi¬ 
cant at the five percent level. 
Experiment IV 
This experiment was designed to Investigate the 
practicality of debudding onion plants in commercial onion 
fields. Single bulb plants which bolted, which did not bolt, 
and those which bolted and had the bud removed were compared 
as to yield of marketable bulbs. 
Experiment IV was a plot of 400 1H size sets that 
had been stored at 32 degrees Fahrenheit for 9 weeks. The 
data was confined to single bulbs. 
The difference ln yield between the bulbs which had 
the buds removed and the bulbs which bolted and did not have 
-29- 
the buds removed was significant at the five percent level. 
The yield of single bulbs which did not bolt was significant¬ 
ly greater than the yield of single bulbs on which the buds 
were allowed to remain. A significant difference at the five 
percent level was found between the yield of bulbs whioh did 
not bolt and those bulbs which did bolt and from which the 
buds were removed. 
DISCUSSION 
The results of these experiments demonstrate that 
for onion sets over 3/4" in diameter, a storage period at 
high temperature greatly reduces the subsequent bolting and 
increases the yield. It is apparent that bolting is reduced 
in proportion to the length of time the sets remain in the 
warm storage. The reason for the suppression of floral 
development by a period of heat treatment has not been deter¬ 
mined, although some theories have been presented to explain 
it* Heath and Holdsworth (11) have presented the theory that 
as the size of the set is Increased more scales are present 
which during the dormant period manufacture a hormone that is 
translocated through the base-plate to the growing point and 
there initiates reproductive growth. They are of the opinion 
that heat destroys the hormone and therefore the set produces 
vegetative growth only. They state that this is the reason 
that heat has a quantitive rather than a qualitative effect. 
Storage at a high temperature has also been found 
by other workers to result in a high loss of sets (£, 25). 
No economic research was attempted here, but it would seem 
that the cost of the sets lost in storage at a high tempera¬ 
ture would be offset by the resulting Increased yields and 
the use of less labor in the onion fields. 
Contrary to Lloyd (20) and Holdsworth (14) the 
second planting of 1 1/4“ sets produced higher yields than 
the earlier planting, with the exception of the sets from the 
9 weeks of storage of the early planting which produced a 
higher yield than similar sets from the late planting. 
An interesting aspect shown by this experiment was 
that sets which had been subjected to the high temperature 
storage produced a bulb which was deeper than those bulbs 
produced from sets which had been subjected to the low 
temperature. 
The weight of the sets before and after storage was 
not taken. In order to find the amount of water lost from 
the sets during the different periods and at the different 
temperatures used, these weights would have to be obtained. 
No control treatments were used in these experi¬ 
ments because there is no universal method of storing onion 
sets common to all farmers. 
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SUMMARY 
Groups of Ebenezer onion sets were subjected to a 
temperature of 36 degrees Fahrenheit for periods of 5, 7, and 
9 weeks respectively, the subsequent growth being compared with 
the growth of similar sets stored at J2 degrees Fahrenheit. 
Comparisons were made with regard to the following: percentage 
of bolting, yield from bolted and non-bolted plants, bulb 
splitting, and shape indices. 
Onion sets of 1 1/4M (+ 1/16") size produced a great¬ 
er yield, a higher percent of bolting, and more splitting than 
did the smaller sets. Sets 3/^H (± l/l6M) and over in size, 
subjected to a high storage temperature gave higher yields and 
bolted less than did similar size sets subjected to the lower 
storage temperature. 
The bulbs from sets which had been stored at 3b de¬ 
grees Fahrenheit were found to be more globular than those re¬ 
sulting from sets which had been stored at 32 degrees Fahrenheit. 
High storage temperature had no significant effect on 
bulb splitting. 
Late planting reduced the percentage of bolting in 
all cases and increased the yield with the exception of bulbs 
from sets stored at 36 degrees Fahrenheit for 9 weeks. The 
plants from the late planted sets matured their bulbs in a 
shorter period of time than did those from early planted sets; 
the two lots actually maturing at the same time. 
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PLATE I. 
The two rows on the right are from sets subjected to 
a storage temperature of 36 degrees Fahrenheit for 9 
weeks. The two rows on the left are from sets sub¬ 
jected to a storage temperature of 32 degrees Fahren¬ 
heit for 9 weeks. Note the absence of flower buds on 
the rows at the right. 
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P1ATE I. 
PLATES Ha and lib 
The single bulb on the left in Plates Ha and lib Is 
the same Individual in each picture and is typical of 
such bulbs developing from 1 1/4M sets. The split 
bulbs on the right in Plates Ha and lib illustrate 
the degrees in change, and the variation in size and 
shape of segments resulting from splitting of 1 1/41* 
sets. 
36- 
PLATE Ha* 
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